Reassessing the molecular biology of sperm-egg recognition with mouse genetics.
The zona pellucida is an extracellular coat that surrounds mammalian eggs and early embryos. This insoluble matrix separates germ from somatic cells during folliculogenesis and plays critical roles during fertilization and early development. The mouse and human zona pellucida contain three glycoproteins (ZP1 or ZPB, ZP2, ZP3), the primary structures of which have been deduced by molecular cloning. Targeted mutagenesis of endogenous mouse genes and transgenesis with human homologues provide models to investigate the roles of individual zona components. Collectively, the genetic data indicate that no single mouse zona pellucida protein is obligatory for taxon-specific sperm binding and that two human proteins are not sufficient to support human sperm binding. An observed post-fertilization persistence of mouse sperm binding to "humanized" zona pellucida correlates with uncleaved ZP2. These observations are consistent with a model for sperm binding in which the supramolecular structure of the zona pellucida necessary for sperm binding is modulated by the cleavage status of ZP2.